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Executive Summary 
 

This paper uses the Flexible Professional in the Knowledge Society (REFLEX) dataset to examine the 

potential role of higher education institutions in reducing the incidence of labour market mismatch 

amongst new graduates. In particular, we examine the extent to which the emphasis that degree 

programmes place on particular forms of learning impacts the probability that graduates will be 

exposed to labour market mismatch in their first employment. The research also considers the extent 

to which the likelihood of labour market mismatch varies according to the method by which graduates 

obtained their initial employment and, consequently, we also examine the potential role of higher 

education institutions within this context. The results of the study support the view that higher 

education institutions have an important role to play in combating labour market mismatch among 

graduates. With respect to course composition, our research supports the view that there is a strong 

inverse relationship between the aggregate number of vocational course components in a degree 

programme and the probability of mismatch in first job. The research suggests that increasing the 

practical aspects of degree programmes, irrespective of the field of study, will reduce the incidence of 

initial mismatch. In terms of routes into the labour market, higher education work placements with the 

potential to develop into permanent posts and the provision of higher education job placement 

assistance were found to have very substantial impacts in reducing the incidence of graduate 

mismatch. We also found that the use of private employment agencies significantly heighten the risk 

of subsequent mismatch. The research supports an expanded role for higher education institutions in 

reducing labour market mismatch by (a) increasing the resources allocated to work placements and 

job matching services and (b) providing students with additional training in more effective job search 

methods. 
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1. Introduction 
 
 

There is consistent evidence that young labour market entrants are disproportionately more likely to 
become mismatched (Cedefop, 2010, McGuinness, Bergin & Whelan, 2015). Furthermore, research, 
such as that by McGuinness and Wooden (2007), suggests that while mismatched workers have 
higher rates of job mobility, they are likely to move from one state of mismatch to another. In terms of 
consequences, mismatched workers have generally been found to suffer substantial penalties in 
terms of both earnings and job satisfaction (Quintini, 2011). Therefore, given this context, it is clearly 
important from a policy perspective that the problem of mismatch is tackled at the point of labour 
market entry to help ensure that workers do not incur long-run costs. This paper examines the 
transition from  higher education to work among a cohort of European university graduates to assess 
the extent to which mismatch on labour market entry is determined by the route into employment and 
course composition of third-level degree programmes. 

 

In terms of the studies contribution to the literature, explanations for the presence of labour market 
mismatch range from imbalances between the demand and supply of labour, informational 
asymmetries between job seekers and employers, occupational mobility and unobserved 
heterogeneity. This study explores two particularly under-researched explanations for labour market 
mismatch: (a) that it may be a factor of the type, as opposed to the quantity of human capital 
accumulated and (b) that it may be partially driven by the fact that certain routes to the labour market 
are particularly ineffective in reducing informational asymmetries between the requirements of job 
seekers and employers. Given have influence over both factors, particular attention is paid to the 
potential role of universities in reducing the incidence of initial graduate mismatch. The existing 
literature on these issues is extremely thin, in relation to the type of human capital accumulated. 
Mavromaras & McGuinness (2012) find that over-skilled workers with a higher academic degree tend 
to have the highest persistence of mismatch, while workers with vocational education tend to exit 
mismatch rather quickly. Although this evidence is somewhat indirect, it is suggestive that rates of 
mismatch might differ according to level of applied content within degree programmes. With respect 
to routes into the labour market, Carroll and Tani (2014), using panel estimation, suggest that jobs 
found through university careers offices are associated with lower probability of over-education 
relative to jobs found through advertisements and personal contacts. 

 

The paper has two main research questions: 

 

1) Is graduate mismatch related to the nature of the route into employment? Are certain modes 
of entry more heavily correlated with over-education or over-skilling? 

2) To what extent is labour market mismatch related to the variations in the structure of degree 
programmes? 
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We use the Flexible Professional in the Knowledge Society (REFLEX) data set published in 2010 
which contains information on university graduates from 15 European countries who completed their 
degree programmes in 2000/1 and were subsequently surveyed in 2005. The dataset contains 
information (subjective measures) on the extent of both over-education and over-skilling in first and 
current employment.  

 

The Reflex data allows us to undertake an in-depth assessment of the link between mismatch in the 
first employment with information on the mode of entry and the structure of degree programme 
delivery. Specifically, in relation to their transition from study to work, we consider ten alternative 
routes into the labour market and we are able to measure the balance between, for instance, formal 
lectures, internships, practical as opposed to theoretical knowledge etc. This analysis allows us to 
assess the extent to which a higher predominance towards work-based or practical learning (and 
study related work experience) reduces the extent of mismatch. The paper focuses on first 
employment and controls for possible non-random selection with respect to both job search and 
course composition using matching estimation techniques (propensity score matching and dose 
response models). In addition, we test the sensitivity of our matching estimates to the presence of 
unobserved heterogeneity using MH bounds. 

 

Our results show that higher education institutions have an important role to play in combating labour 
market mismatch among graduates. With respect to course composition, the study provides clear 
evidence that a higher concentration of work-related components such as research projects, work 
placements, the acquisition of facts/practical knowledge and project/problem-based learning can 
reduce the probability of graduate mismatch in first employment. While the individual impacts were 
strongest for the provision of work placements and a focus on facts/practical knowledge, our research 
supports the view that there is a strong inverse relationship between the aggregate number of 
vocational course components in a degree programme and the probability of mismatch in first job. In 
terms of routes into the labour market, higher education work placements with the potential to develop 
into permanent posts and the provision of higher education job placement assistance have very 
substantial impacts in reducing the incidence of graduate overeducation. The research supports the 
view that by strengthening links with employers and investing more heavily in career-support 
functions, universities and third-level institutions can play an important role in matching graduates 
with jobs, thereby eliminating informational asymmetries and reducing the incidence of graduate 
mismatch.  

 

These findings have relevant implications for policy, as they support an expanded role for higher 
education institutions in reducing labour market mismatch by (a) increasing the resources allocated to 
work placements and job matching services and (b) providing students with additional training in more 
effective job search methods. The remainder of this study is structured as follows: Section 2 
describes the data and methodology used in the study; Section 3 provides a descriptive discussion; 
Section 4 examines the relationship between mismatch and the mode of entry; Section 5 examines 
the relationship between mismatch and the structure of degree programme delivery and Section 7 
presents the study’s conclusions and policy recommendations.  
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2. Data and Methods 
 

The data used in this study is from the Flexible Professional in the Knowledge Society (REFLEX) 
project. This project was financed as a Specific Targeted Research Project (STREP) of the European 
Union’s Sixth Framework Programme covering 16 countries. 1  It is limited to graduates in the 
1999/2000 academic year who were interviewed in 2005. For the purpose of this study, we restrict our 
sample to individuals who studied for their third-level qualification on a full-time basis and who are 
currently employed (ignoring self-employment and unemployment). The use of cohort data such as 
REFLEX offers a number of advantages; specifically, the respondents tend to have uniform levels of 
education and labour market experience which can be argued to reduce unobserved heterogeneity 
and bias (McGuinness & Byrne, forthcoming, McGuinness and Bennett, 2007, and Kelly et al., 2010). 
For other examples of the use of cohort data to examine the issue of labour market mismatch see 
Dolton and Vignoles (2000), Chevalier (2003), and McGuinness and Bennett (2007).  

 

The literature has shown that both the determinants and impacts of labour market mismatch vary 
according to the type and severity experienced (Mavromaras et al, 2013), so we explore relationships 
with respect to four specific forms of mismatch. We classified graduate occupational mismatch into: 1) 
any form of mismatch 2) over-educated only, 3) over-skilled only, and 4) severely mismatched (both 
over-educated and over-skilled). Individuals were defined as over-educated if they indicated that the 
most appropriate level of education for their first job was below tertiary level. Over-skilling was based 
on the response to a question asking individuals to rate the extent to which their skills and knowledge 
were utilised in their work on a scale of 1 (not at all) to 5 (to a very high extent). A rating of 1 or 2 was 
deemed to be consistent with being over-skilled.  

 

A unique feature of the REFLEX dataset is that in addition to collecting information on graduate 
occupational mismatch, specific questions are asked in relation to the job search method used to find 
their first job and detailed information on course composition. In relation to their transition from study 
to work, the respondents were presented with a question on how they found their first job including a 
list of ten response options2 and were instructed to select one. In relation to their study programme, 
respondents were asked to what extent a list of eleven modes of teaching and learning3 were 
emphasised on a scale of 1 (not at all) to 5 (to a very high extent). A rating of 5 (to a very high extent) 
was deemed to be a course with high emphasis on this mode of course composition and our variables 
were constructed on this basis.  

                                                
1 The countries included in this analysis are: Austria, Belgium, Finland, France, Germany, Italy, Netherlands, 
Norway, Portugal, Spain and the United Kingdom.  
2 The job search categories included through advertisement in a newspaper, through public employment 
agency, through private employment agency, through internet, contacted employer on own initiative, through 
work placement during higher education, through family, friend or acquaintances, through help of higher 
education institution or other. 
3 The course composition modes included lectures, group assignments, participation in research projects, 
internships/work placement, fats and practical knowledge, theories and paradigms, teacher as the main source 
of information, project and/or problem-based learning, written assignments, oral presentations by students, and 
multiple choice exams. 
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In terms of the methodological approach adopted here, we begin with an analysis of the impact of 
route into the labour market on mismatch and then proceed using the same techniques to examine 
the role of course content. We begin by estimating a standard probit model examining the effect of 
entry mode on graduate mismatch, 

𝑀!
∗ =   𝛽!  𝑋! +   𝛽!𝐷!!" + 𝜀!                                                                                                                                                   (1) 

where 𝑀! is a latent variable which denotes an individual’s probability of being mismatched in their 
first job, 𝑋 equals a vector of personal and job characteristics, 𝐷!"  is a set of dummy variables 
measuring the mode of entry to the labour market and 𝜀! is an iid error term. We control for age, 
gender, field of study, education background, relative ability, family characteristics, job characteristics, 
migrant status and country. Subsequently, we perform the same analysis by separately using the 
individual’s probability of being over-educated, over-skilled and severely mismatched (over-educated 
and over-skilled) as the dependent variable to assess whether there are differential impacts 
depending on the nature of mismatch. The course composition impacts are estimated using the same 
approach with the entry mode dummies replaced by indicators of course content. 

 

To ensure that our estimates are not affected by biases relating to either sample selection or 
unobserved individual heterogeneity, we undertake further analysis. If assignment to the various 
modes of labour market entry was in some way systematic, for example, individuals opting for a 
certain entry method also had observable characteristics that systematically influenced the probability 
of mismatch, then failure to take account of such non-random selection would bias the estimated 
impacts of the entry mode variables. We adopt a propensity score matching (PSM) model with control 
and treatment groups to overcome this estimation risk. The PSM approach ensures that treated 
individuals, in terms of the variables of interest, are compared with members of a non-treated control 
group who hold similar observable characteristics. PSM involves a two-stage process. In the first 
stage, the principle characteristics that influence the probability of being in the treatment and control 
groups are assigned a “propensity score” based on their estimated probability of receiving treatment 
(e.g. Public Employment Agency). In the second stage, individuals in the treatment group are 
“matched” with counterparts in the control group that have similar propensity scores and their actual 
outcomes (mismatch) are compared. Rosenbaum and Ruben (1983) show that matching individuals 
on the basis of propensity scores is equivalent to matching on actual characteristics. There are a 
number of PSM algorithms that can be estimated but no single method is generally considered to be 
superior. In this instance, pairs of treated and untreated subjects are formed whose propensity scores 
differ by at most a pre-specified amount4; we employ a caliper width estimator.  

 

 

 
                                                
4 The appropriate caliper depends to some extent on the data set to which it is being applied; it should be tight 
enough to produce close matches for efficiency, but not so tight that it becomes impossible to match a number 
of treated individuals, which could introduce both inefficiency (due to the reduced sample size) and selection 
bias. We started with a caliper of 0.1 and tightened in some cases to 0.05 until we were content with our post-
estimation checks that our data were well-balanced. 



D 5.4  - Recruitment Methods and Educational Provision Effects on Graduate Over-Education and Over-Skilling 9 
 

 
 

 

The propensity score is defined by Rosenbaum and Rubin (1983) as the conditional probability of 
receiving a treatment given certain determining characteristics:  

( ) Pr{ 1/ } { / }p X D X E D X= = =      (2) 

where D	   is a binary term indicating exposure to the treatment T (in this case a method of job search 
or type of course composition) and X is a vector of determining characteristics drawn from the data. 
For any individual in a given population denoted by I, the propensity score   𝑝(𝑋!) from equation (2) is 
known as the Average Effect of the Treatment on the Treated (ATT) and can be estimated as follows: 

{ 1 0 / 1}i i iT E Y Y D= − =      (3) 

{ { 1 0 / 1, ( )}}i i i iT E E Y Y D p X= − =      (4) 

{ { 1 / 1, ( )} { 0 / 0, ( )}/ 1}i i i i i i iT E E Y D p X E Y D p X D= = − = =    (5) 

where the outer expectation is over the distribution of (p(Xi)|Di = 1) and Y1i and Y0i are the potential 
outcomes in the two counterfactual situations of the treatment and non-treatment respectively. 

 

As our estimated treatment effect is conditioned on the propensity score, we next check to ensure the 
assumption that this is equivalent to conditioning on the individual covariates was met by testing that 
all observable differences between the control and treatment groups have been eradicated post-
matching. Our post-estimation check ensures that statistically significant differences within individual 
characteristics across the treated and untreated samples are eliminated post-matching. Before 
matching differences are expected, but after matching the covariates should be balanced in both 
groups and hence no significant differences in covariate means should be found. This ensures that 
any additional conditioning on observable characteristics will not provide any new information on the 
treatment decision. Specifically, we measure the extent to which the pseudo R2 of the stage 1 probit 
falls towards zero when estimated on the matched sample, indicating that there remain no systematic 
differences in the distribution of the covariates between both groups (treatment and control).  

 

Further sensitivity analysis is then applied to our PSM estimates to ensure that they are free from the 
effects on individual unobserved heterogeneity bias. The reliability of any propensity score matching 
estimate is dependent upon the Conditional Independence Assumption (CIA) being met i.e. that 
selection to the treatment is based solely on observables within the dataset and that all variables that 
simultaneously impact both the treatment and outcome variable are also observed. Given that the 
REFLEX data contains information of a wide range of personal, job and background characteristics, 
we are confident that the variables at hand sufficiently incorporate all key aspects of the allocation to 
treatment processes. Nevertheless, despite this, it is not possible to completely rule out the possibility 
that our estimates are unaffected by one or more unobserved effects that simultaneously influence 
both the treatment and outcome variables. While we cannot explicitly eliminate such influences, as we 
might do for instance by estimating a fixed effects model within a panel environment, we can test the 
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sensitivity of our estimated treatment effects to the existence of such hidden bias. Our broad job 
search and course composition PSM estimates are checked for robustness to unobserved 
heterogeneity bias using the “mhbounds” procedure in Stata. This allows us to introduce an 
unobserved factor that simultaneously increases the likelihood of mismatch and increases the 
likelihood of allocation to the treatment group (termed positive selection bias) to assess if our 
estimated treatment effect remains statistically reliable. 

 

Furthermore, we attempt to gain a greater insight into the role of course composition by allowing for 
non-linear impacts by estimating a dose response function (DRF) (see Hirano and Imbens, 2004). 
The DRF measures the impact of various doses of the treatment (in this case, vocational or non-
vocational aspects of course composition) on subsequent mismatch within first job. The eleven 
course composition variables, asking respondents on the extent to which certain modes were 
emphasised on a scale of 1 to 5, are grouped into vocational and academic categories to derive 
continuous measures of each.5 Assuming that the weighting reflects the dose, we can investigate 
whether the likelihood of a match in first employment is sensitive to the “dose” of vocational or 
educational training within the degree programme. The dose response functions are estimated on the 
treated sample using the generalised propensity score (GPS). The GPS methodology separates 
treated individuals into segments related to their exposure to the treatment, in this instance the 
emphasis on certain modes of course composition, and assumes that individuals within each strata of 
the GPS should have identical characteristics based on their propensity scores with respect to 
receiving treatment. The approach ensures that assignment to course composition is random with 
respect to duration. The GPS methodology consists of three steps. In step one, the GPS for receiving 
treatment within each duration related interval is calculated and the data balanced both within and 
between intervals. In the second step, the relationship between the outcome variable (mismatch), 
course composition dose and the GPS is estimated. In the third step, the DRF is estimated by 
averaging the conditional expectation of mismatch over the GPS at each level of treatment.6  

                                                
5 For vocational aspects we sum together a score from participation in research projects, internships/work 
placement, facts and practical knowledge, and project and/or problem-based learning (i.e. a maximum score of 
20). For non-vocational aspects we sum together a score from lectures, group assignments, theories and 
paradigms, teacher as the main source of information, written assignments, oral presentations by students, and 
multiple choice exams (i.e. a maximum score of 35). 
6 We use the Stata procedure “doseresponse” developed by Bia and Mattei (2008).  
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3. Descriptive Statistics 
 

The rates of mismatch, shown in Table 1, vary across countries from 9% in Portugal to 43% in the UK 
with an overall average of 23%. This total figure was composed of those who were over-educated 
only (ranging from 1% to 11%), over-skilled only (ranging from 3% to 15%) and severely mismatched 
(ranging from 3% to 24%). As a result of our exclusions7, the effective sample falls from 34,347 to 
18,145. Individual country samples range from 438 in Portugal to 3,092 in Spain. The means of all the 
variables used are given in the appendix with their full definitions.  

 

Across countries mismatch was generally lowest in the health and welfare sector (Table 2) and 
highest in humanities and arts (34%), services (33%), social science and business (31%), and 
science and maths (25%). In relation to graduates’ routes into the labour market, the majority (20%) 
contacted the employer directly while public employment agencies (5%), private employment 
agencies (5%) and help from higher education (6%) were used to a much lesser extent. Differences 
across countries were evident, with regard to entry mode, shown in Table 3, with Italian and Spanish 
students much more likely to use their network of family and friends to obtain their first job than Dutch 
or Belgian graduates. Help from higher education institutions were particularly important in Belgium 
and Italy. Dutch students were much more likely to obtain a higher education work placement and use 
a private employment agency (along with the UK) than graduates from other countries. In Portugal, 
compared to other countries, it was more likely that graduates would be approached by employers 
directly.   

 

Across different types of mismatch, it appears that those who are severely mismatched are more 
likely to use private employment agencies and their networks of family and friends (Table 4). In 
relation to the modes of course composition emphasised (Table 5), lectures (30%) and theories and 
paradigms (17%) were emphasised to a much higher degree than research projects (4%) and MCQ 
exams (5%). The UK appears to place a particular focus on lectures (along with Belgium) and written 
assignments while the Netherlands, Portugal, Finland and Germany are more likely, than other 
countries, to have a work placement as part of their courses. The distribution of vocational courses 
across countries (Table 6) shows that an average of 39% of courses are vocational courses across all 
countries. However, Finland (62%), Norway (60%), and the Netherlands (57%) have a much higher 
proportion of vocational courses than the other countries in our sample.  

 

 

 

                                                
7 We focus on 11 countries (Austria, Belgium, Finland, France, Germany, Italy, Netherlands, Norway, Portugal, 
Spain and the United Kingdom) and restrict our sample to individuals who studied for their third-level 
qualification on a full-time basis and who are currently employed. 
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4. Route to the Labour Market 
 

We investigate the impact of various routes into the labour market on the probability of being either 
over-educated or over-skilled by estimating a standard probit model that simultaneously controls for a 
range of factors including route into the labour market.  For brevity, we present only the coefficients 
for the entry mode variables in Table 7 derived from the standard probit and the propensity score 
models; however, the stage one equations from the PSM estimates are reported in Table 12.8 The 
reference category in the probit models is “contacted the employed directly” and, for the purposes of 
consistency the PSM estimates were also generated relative to this reference category. 9 
Concentrating on the results from the probit model (Table 7), there is evidence to suggest that the 
route into an initial job is an important determinant of mismatch. Relative to the base case of 
contacting the employer directly, individuals obtaining their first jobs through a private employment 
agency were 18 percentage points more likely to be mismatched. This large impact would suggest 
that private agencies are, perhaps, more concerned with generating a fee and tend to place less 
emphasis on the quality of the match. Graduates who obtained their first job by responding to 
advertisements, contacting public employment agencies, and through family and friends were 
between six and seven percentage points more likely to be mismatched relative to the reference 
category. However, a number of routes to the labour market actively reduce the likelihood of 
mismatch. In particular, the results highlight the importance of higher education (HE) institutions in the 
job matching process, with jobs acquired with the help of the university or as a result of a higher 
education work placement reducing the probability of mismatch by between seven and eight 
percentage points. Graduates who were approached by employers were six percentage points less 
likely to be mismatched, while those who entered the labour market through other routes were five 
percentage points less likely to be mismatched.  In terms of the impact of the other control variables, 
the results generally conform to expectations with all forms of mismatch generally negatively 
correlated with being male, relative grade achieved, years spent studying in higher education and 
hours worked. The likelihood of mismatch was generally positively correlated with having studied in 
the fields of education and humanities. Consistent with the descriptive analysis, mismatch was 
generally lower relative to the German base case in Portugal and higher in Spain. 

 

The results from the PSM analysis align closely to those generated by the probit model, suggesting 
that non-random selection into mode of entry did not impact the results. The one exception relates to 
finding the job through the internet, which generates a negative and significant coefficient in the PSM 
analysis only. The results of the stage one models from the PSM analysis are themselves informative. 
Males were slightly more likely to have entered their first job via family and friends or having been 
approached by an employer or through HE assistance. Graduates with higher relative grades were 
also more likely to enter the labour market as a consequence of contacts from employer, higher 
education work placement or assistance from their higher education institution, suggesting that both 
                                                
8 The full probit model results are also available from the authors.  
9 For example, the public employment agency PSM estimate was derived from a sample restricted to individuals 
who had gained their first job through either a public employment agency or by contacting their employer 
directly.  



D 5.4  - Recruitment Methods and Educational Provision Effects on Graduate Over-Education and Over-Skilling 13 
 

 
 

firms and universities tend to target the most able students for job placements. The motivation for 
such “cherry picking” on behalf of employers is obvious, however, the result suggests that maintaining 
reputational integrity may be a factor in university instigated placements. Interestingly, students from 
backgrounds other than education and humanities were much more likely to receive help in finding 
initial employment from their HE institution. Some further interesting patterns are also observed with 
respect to subject area. Relative to the base case of education and humanities, graduates from 
science, engineering and agricultural\veterinary backgrounds are much more likely to have obtained 
their first job as a consequence of a previous HE work placement. Agricultural and veterinary 
graduates were most likely to have secured employment following an approach from an employer. 
Graduates from a science background were more likely to have found their first job via the internet.  
Finally, socio-economic background appears to play a role, graduates with a professional father were 
more likely to have obtained employment through family and friends, while a professional mother was 
correlated with having gained employment with the assistance of the HE institution. 

 

In order to ensure the quality of our matching, we undertook a number of robustness checks. The 
third and fourth columns of Table 7 report the pseudo R2 statistics of the stage one PSM models, 
which identify the key characteristics distinguishing individuals pursuing a particular type of job search 
from those in the reference category who contacted the employer directly. The pre-matching pseudo 
R2 is a measure of the difference in observable characteristics between the treated (advert, public 
employment agency, internet etc.) and comparison group (contacted employer directly) that exist prior 
to matching taking place. Effective matching implies that observable differences between the two 
groups are eradicated and should no longer be statistically significant when the stage one probit 
model is re-estimated on the matched sample. Thus a strong indicator that important differences in 
observables between the treated and comparison groups have been eradicated is that the pseudo R2 

of a probit model estimated on the matched sample should be close to zero and statistically 
insignificant.  The post-matching pseudo R2 statistics are reported in the fourth column of Table 7 and 
indicate that the matching on observables was successful.   

 

We next check for robustness to omitted variables by applying the MHBOUNDS sensitivity procedure 
to the PSM estimates. Essentially, this test measures the extent to which an unobserved factor must 
increase the odds that an individual will be assigned to the treatment group before the estimated 
impact of the treatment becomes unreliable.  For instance, an MHBOUNDS statistic of 2 indicates that 
an unobserved variable would have to be important enough to double the odds ratio that an individual 
would receive the treatment before the estimated impact becomes is statistically insignificant. The 
results from the sensitivity tests are somewhat mixed. The 18 percentage point estimate for private 
employment agency job search is highly robust, given that an unobserved factor would have to be 
substantial enough to triple the odds that a graduate would enter the labour market via a private 
employment agency before the estimated positive treatment effect becomes suspect.  Conversely, an 
unobserved influence need only be sufficient to increase the odds that a person would find their jobs 
through an advert or the internet by 20 and 5 percent respectively before the estimated treatment 
effects for these entry modes would lose significance. The remaining statistically significant PSM 
estimates are somewhat more robust and would require an unobserved factor to change the odds of 
receiving a treatment by between 50 to 100 percent before they lose significance. Therefore, while we 
are confident that our data is sufficient to capture the principal characteristics that determine an 
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individual’s route to the labour market, we cannot rule out that some of the results with lower 
MHBOUNDS critical values might no longer be evident in the presence of some substantial, but as 
yet unobserved, factor.  

 

In Table 8 we examine the extent to which the impact of route to the labour market varies by type of 
mismatch. We focus solely on PSM estimates on the basis that we believe this to be more reliable 
than naive probit models. The mismatch categories are over-educated only, over-skilled only and 
severely mismatched (both over-educated and over-skilled). Research to date suggests that the 
impacts of mismatch on labour market outcomes, such as earnings and job satisfaction tend to vary 
according to the form of mismatch experienced. Over-education tends to be associated with a larger 
earning disadvantage but a lower job satisfaction deficit relative to over-skilling only, while, severely 
mismatched workers tend to experience both low earnings and job satisfaction levels relative to the 
being over-educated or over-skilled only (Mavromaras et al, 2013). In terms of both marginal effects 
and significance levels, some differential patterns are observed. On the whole, route to the labour 
market appears least important for avoiding over-education only. Route to the labour market is 
somewhat more important for over-skilling, with the observed impacts most evident with regard to 
severe mismatch. A number of job entry variables are significant across all forms of mismatch, for 
instance, the use of private employment agencies raises the probability of all types of mismatch, while 
HE placement, approached by employers and the use of internet all of which lower it. The results from 
Table 8 suggest that the general impacts observed for total mismatch in Table 7 are heavily driven by 
the impact of job-entry mode on the probability severe mismatch. The results suggest that the 
incidence of severe mismatch, which is associated with the largest pay and job satisfaction penalties, 
might be reduced by directing graduates away from certain methods of job search. 

 

Finally, the data allows us to assess the extent to which the impacts of the route into the labour 
market varied according to the time elapsed since graduation. Unfortunately, the information available 
was such that we could only distinguish between those to obtained their first employment pre and 
post the three month post-graduation point. Table 9 indicated that while the impacts do not vary 
substantially across the two time periods, some variations are worthy of note. The use of public 
employment agencies (internet) only raises (lowers) the likelihood of mismatch immediately following 
graduation. It also seems that using family and friends as a route into the labour market tends raise 
the probability of mismatch somewhat more beyond the three month post-graduation point.   
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5. Course Composition 
	  
We next explore the extent to which the composition of the degree programme impacts the 
subsequent likelihood of mismatch. Variations in course composition are likely to impact the amount 
of work-related human capital accumulated by students, which will subsequently impact their 
attractiveness to potential employers and/or their ability to identify for an effective match. Following 
the approach adopted for the mode of labour market entry analysis, Table 10 presents the course 
composition coefficients from both probit models and PSM estimates, where the dependant (outcome 
variable) was again binary in nature and indicated that the graduate was exposed to any form of 
mismatch in their first job. As before, we report only the key coefficients with the results from first 
stage PSM equations detailed in Table 13.10 It should be noted that, as the different forms of course 
composition are not mutually exclusive, the estimates do not relate to any particular reference 
category. Both the probit and PSM methods indicate that students who undertook courses which had 
a heavy emphasis on work placements and practical knowledge were between six and nine 
percentage points less likely to be mismatched in their first job. The analysis also indicates that a 
heavy emphasis on written assignments raises the likelihood of mismatch by three percentage points. 
Comparing the two methodologies, an emphasis on oral presentations by students and multiple 
choice exams were found to raise the probability of mismatch under the probit analysis only and the 
estimate was not significant for PSM estimate; while, the PSM framework alone generated a negative 
and significant impact for problem-based learning and a positive impact for an emphasis on theories 
and paradigms. Although there are some variations in the PSM and probit estimates, the general 
trend in the results suggests that a heavy emphasis on more vocational components tends to lower 
the likelihood of mismatch with a focus on more theoretical elements tending to raise it.   

 

The stage one equations from the PSM analysis are insightful as they highlight the key characteristics 
of individuals undertaking degree programs with particular characteristics. Some gender differences 
are apparent, with females more likely to take degrees with a high emphasis on lectures and written 
assignments. Relative grade is generally positively associated with most course elements; however, 
the marginal effects are also higher for courses with more emphasis on lectures and written 
assignments.11 Course duration appears to be a relevant factor, with shorter duration programmes 
likely to place a heavier emphasis on theories/paradigms and less likely to offer a work placement. In 
terms of field of study a number of interesting insights are gained. Relative to the base case of 
education and humanities, degree programmes generally perceived as vocational, such as degree in 
science, engineering, agriculture\veterinary, were found to place a much higher emphasis on lectures.  
The focus on group assignments was less common in the vocational subject areas, while the use of 
research projects was more common in science courses. The probability of work placement was 
highest for courses in health and services but, somewhat surprisingly, lowest for programmes in 
science and engineering. Health courses tended to have a higher focus on facts and practical 
knowledge, while problem-based approaches to learning were emphasised more in engineering and 

                                                
10  The full probit model results are available from the authors.  
11 Reverse causation is a possible factor here if it is easier to obtain higher relative grades by taking courses 
with such attributes.  
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service degrees.  Theories and paradigms were most important (least) in social science and science 
(agriculture\veterinary and service courses), while degrees in education and humanities placed the 
most emphasis on written assignments.  

 

To the extent that the probit and PSM estimates deviate slightly, the PSM analysis is preferred as it 
will explicitly control for any non-random selection on the observables contained in the data. The post 
matching pseudo R2 statistics are all close to zero and are not statistically different from zero, 
indicating that the quality of our matching was good and that all important differences in the 
observable characteristics of the treated and non-treated groups were eliminated. In terms of the 
robustness of the statistically significant treatment effects to unobserved factors, the MHBOUNDS 
statistics indicated that the work placement result is relatively robust 12 , however, the impacts 
regarding practical knowledge, work-based learning and written assignments may be somewhat less 
reliable with regard to unobserved heterogeneity13. Therefore, while we are confident of the quality of 
the data and the matching underlying the PSM estimates, some caution is required with respect to the 
robustness of the majority of the estimated course composition effects with respect to unobservables.   

 

Table 11 examines the extent to which the impacts of degree composition vary depending upon the 
nature of mismatch experienced. The results shown are generated by PSM. A high emphasis on both 
work placements and the acquisition of practical knowledge reduces the likelihood of all forms of 
mismatch. However, the marginal impacts are smaller with respect to avoiding over-education. An 
emphasis on theories and paradigms was found to reduce the likelihood of over-education and raise 
the probability of over-skilling. On the other hand, an emphasis on group assignments was found to 
raise the likelihood of over-education and reduce the probability of over-skilling. A focus on written 
assignments had a positive impact on both over-education and severe mismatch with no impact 
evident for over-skilling, while a heavy emphasis on oral presentations by students raised the 
likelihood of overeducation only.  Finally, a concentration on project-based learning had the effect of 
lowering the probability of severe mismatch alone.  

 

The use of binary variables focused on specific course components does not allow us any insight into 
the extent to which a higher overall emphasis on work-related education impacts the likelihood of 
mismatch relative to more academically focused degrees. Given that survey respondents were asked 
to rate the degree of emphasis on each course component from 1 to 5, we can treat these variables 
as a continuous measure of the extent to which a particular element was present within the degree 
structure. By classifying each component as either vocational or academic in nature and summing 
over both categories, we can assess the extent to which mismatch varied according to the general 
emphasis placed on vocational as opposed to academic components within the degree programme. 
Under this approach research projects, work placements, the acquisition of facts/practical knowledge 
and project/problem-based learning are classified as work-related or vocational degree components 
with the remaining seven elements classified as academic. The vocational emphasis measure will 
                                                
12 The result suggests that an unobserved factor would have to more than double the odds of a graduate 
undertaking a programme with a heavy emphasis on work placements for the estimated impact of work 
placement on mismatch to become insignificant.  
13 Should an unobserved factor be sufficiently important so that it raises the odds of the treatments by between 
25 and 40 per cent the estimated impacts will become insignificant. 
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vary from 0 to 20 for each respondent, while the academic emphasis measure will range from 0 to 35.    
We assess the impact of the level of vocational and academic orientation on labour market mismatch 
by estimating dose response models that allow us to measure the extent to which the probability of 
mismatch varies with an increase “dose” of each element while simultaneously controlling for the 
impacts of selection. In essence, the methodology matches individuals with a particular exposure to 
the treatment with non-treated counterparts with a similar probability (based on their observable 
characteristics) of receiving a like dose. Due to limitations on the sample size on which the dose 
response algorithm can be estimated, we were forced to estimate the models separately for males 
and females. The results are reported in Figures 1 and 2.  

 

The results clearly indicate that, for both genders, the probability of mismatch declines in a linear 
fashion the higher the total vocational emphasis of the degree program.  For both males and females, 
the dose response function follows a clear linear trend with a relatively narrow upper and lower 
bound. No clear reliable pattern is observable with regard to the total emphasis on academic 
education, within the male sample the trend is declining with a relatively wide range up to a dose of 
20, where after it begins to rise. For females no consistently reliable pattern is observed with regard to 
the relationship between academic course components and labour market mismatch. 

 

In general, our analysis provides evidence that a greater emphasis on more vocational/practical 
approaches to learning reduces the probability that graduates will be mismatched in their first job. 
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7. Summary and Conclusions 
 

The paper uses REFLEX data to examine the impact of both routes into the labour market and course 
composition on the likelihood that graduates in Europe will become mismatched in their first job. The 
rational for the study is that, given the evidence that labour market mismatch tends to be persistent 
even in the presence of high levels of job mobility, identifying factors that can impact initial mismatch 
provides opportunities to reduce both the overall incidence and long-run effects of labour market 
mismatch. The results of the study support the view the higher education institutions have an 
important role to play in combating labour market mismatch among graduates. With respect to course 
composition, the study provides clear evidence that a higher concentration of work-related 
components such as research projects, work placements, the acquisition of facts/practical knowledge 
and project/problem-based learning can reduce the probability of graduate mismatch in first 
employment.  While the individual impacts were strongest for the provision of work placements and a 
focus on facts/practical knowledge, our research supports the view that there is a strong inverse 
relationship between the aggregate number of vocational course components in a degree programme 
and the probability of mismatch in first job. 

 

In terms of routes into the labour market, higher education work placements with the potential to 
develop into permanent posts and the provision of higher education job placement assistance have 
very substantial impacts in reducing the incidence of graduate overeducation. The research supports 
the view that by strengthening links with employers and investing more heavily in career-support 
functions, universities and third-level institutions can play an important role in matching graduates 
with jobs, thereby eliminating informational asymmetries and reducing the incidence of graduate 
mismatch. Higher education institutions can also play an important role in terms of educating students 
in job search methods. It is clear from our results that the use of private employment agencies 
significantly heighten the risk of subsequent mismatch, perhaps due to the fact that such 
organisations are primarily motivated by achieving a job placement and have little incentive, or 
capacity, to ensure the quality of any match. More research is required into the role of job search on 
first employment and the long-run impacts of various routes to the labour market. The findings of such 
studies should then be communicated to students in the form of more systematic job search 
assistance designed to increase the quality of initial employment and, thereby, limiting the likelihood 
of labour market mismatch and its potential long-run negative impacts on both earnings and job 
satisfaction.  
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Tables 
 

Table 1: Graduates Mismatched in First Job by Country, %	  

	  
	  	   Austria	   Belgium	  	   Finland	   France	   Germany	   Italy	   Netherlands	   Norway	   Portugal	   Spain	   UK	   Total	  
Over-‐Educated	  Only	   0.09	   0.01	   0.09	   0.02	   0.03	   0.09	   0.09	   0.04	   0.03	   0.10	   0.11	   0.07	  
Over-‐Skilled	  Only	  	   0.07	   0.15	   0.06	   0.13	   0.10	   0.08	   0.08	   0.05	   0.03	   0.08	   0.08	   0.08	  
Severely	  Mismatched	   0.06	   0.05	   0.05	   0.06	   0.03	   0.11	   0.09	   0.03	   0.03	   0.20	   0.24	   0.10	  
Mismatched	  	   0.21	   0.21	   0.20	   0.21	   0.15	   0.28	   0.26	   0.12	   0.09	   0.38	   0.43	   0.25	  
#	   1,086	   1,071	   1,880	   1,382	   1,278	   2,118	   2,581	   1,886	   438	   3,092	   1,333	   18,145	  

	  
	  
Table 2: Graduates Mismatched in First Job by Broad Field of Study, %	  

	  

	  	   Education	  
Humanities	  
and	  Arts	  

Social	  
Science	  &	  
Business	  

Science	  
and	  

Maths	  

Engineering	  
and	  

Manufacturing	  

Agriculture	  
and	  

Veterinary	  

Health	  
and	  

Welfare	   Services	   Total	  
Over-‐Educated	  Only	   0.06	   0.10	   0.08	   0.05	   0.05	   0.09	   0.06	   0.12	   0.07	  
Over-‐Skilled	  Only	  	   0.05	   0.09	   0.09	   0.10	   0.12	   0.06	   0.03	   0.10	   0.08	  
Severely	  Mismatched	   0.10	   0.16	   0.13	   0.10	   0.05	   0.08	   0.04	   0.11	   0.10	  
Mismatched	  	   0.21	   0.34	   0.31	   0.25	   0.22	   0.24	   0.13	   0.33	   0.25	  
#	   1,659	   2,136	   5,534	   2,176	   2,784	   412	   2,876	   473	   18,050	  
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Table 3: Distribution of Entry Mode Variables by Country, %	  

	  
	  	   Austria	   Belgium	  	   Finland	   France	   Germany	   Italy	   Netherlands	   Norway	   Portugal	   Spain	   UK	   Total	  
Advertisement	   0.19	   0.12	   0.12	   0.05	   0.14	   0.07	   0.13	   0.31	   0.13	   0.11	   0.24	   0.15	  
Public	  Employment	  Agency	   0.01	   0.06	   0.06	   0.17	   0.03	   0.02	   0.01	   0.04	   0.03	   0.09	   0.06	   0.05	  
Private	  Employment	  Agency	  	   0.01	   0.08	   0.02	   0.04	   0.01	   0.03	   0.13	   0.03	   0.01	   0.03	   0.13	   0.05	  
Internet	   0.07	   0.10	   0.09	   0.08	   0.09	   0.05	   0.05	   0.08	   0.00	   0.04	   0.06	   0.06	  
Contacted	  Employer	  Directly	   0.27	   0.19	   0.27	   0.20	   0.24	   0.23	   0.15	   0.21	   0.23	   0.16	   0.16	   0.20	  
Approached	  by	  Employer	   0.13	   0.15	   0.12	   0.06	   0.10	   0.12	   0.10	   0.10	   0.17	   0.08	   0.06	   0.10	  
Higher	  Education	  Work	  Placement	   0.09	   0.05	   0.14	   0.18	   0.09	   0.06	   0.20	   0.07	   0.04	   0.07	   0.05	   0.10	  
Family/Friends	   0.10	   0.08	   0.09	   0.11	   0.09	   0.22	   0.11	   0.06	   0.17	   0.25	   0.12	   0.13	  
Help	  from	  Higher	  Education	   0.07	   0.13	   0.05	   0.08	   0.04	   0.11	   0.05	   0.02	   0.07	   0.06	   0.07	   0.06	  
Other	   0.05	   0.05	   0.06	   0.02	   0.18	   0.09	   0.06	   0.08	   0.14	   0.09	   0.05	   0.08	  
Through	  Previous	  Work	   0.01	   0.00	   0.00	   0.01	   0.00	   0.00	   0.00	   0.01	   0.00	   0.01	   0.01	   0.00	  
Total	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	   1.00	  
#	   1,001	   1,032	   1,756	   1,185	   1,168	   1,763	   2,475	   1,820	   405	   2,769	   1,249	   16,623	  
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Table 4: Types of Mismatch by Entry Mode, % 

	  

	  	   Over-‐Educated	  Only	   Over-‐Skilled	  Only	   Severely	  Mismatched	   Mismatched	   Total	  
Advertisement	   0.19	   0.15	   0.17	   0.17	   0.15	  
Public	  Employment	  Agency	   0.06	   0.05	   0.08	   0.06	   0.05	  
Private	  Employment	  Agency	  	   0.09	   0.07	   0.15	   0.11	   0.05	  
Internet	   0.05	   0.09	   0.04	   0.06	   0.06	  
Contacted	  Employer	  Directly	   0.19	   0.20	   0.17	   0.18	   0.20	  
Approached	  by	  Employer	   0.08	   0.08	   0.05	   0.07	   0.10	  
Higher	  Education	  Work	  Placement	   0.08	   0.08	   0.03	   0.06	   0.10	  
Family/Friends	   0.18	   0.15	   0.25	   0.20	   0.13	  
Help	  from	  Higher	  Education	   0.04	   0.06	   0.03	   0.04	   0.06	  
Other	   0.04	   0.07	   0.04	   0.05	   0.08	  
Through	  Previous	  Work	   0.01	   0.00	   0.01	   0.01	   0.00	  
Total	   1.00	   1.00	   1.00	   1.00	   1.00	  
#	   1,254	   1,439	   1,793	   4,486	   16,623	  
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Table 5: Modes of Course Composition Emphasised by Country, % 

 

	  	   Austria	   Belgium	  	   Finland	   France	   Germany	   Italy	   Netherlands	   Norway	   Portugal	   Spain	   UK	   Total	  
Lectures	  	   0.32	   0.52	   0.19	   0.40	   0.34	   0.35	   0.16	   0.44	   0.35	   0.13	   0.50	   0.30	  
Group	  Assignments	   0.12	   0.06	   0.15	   0.11	   0.07	   0.06	   0.24	   0.11	   0.16	   0.13	   0.08	   0.12	  
Research	  Projects	   0.02	   0.01	   0.02	   0.04	   0.02	   0.07	   0.04	   0.03	   0.03	   0.02	   0.06	   0.04	  
Work	  Placement	   0.13	   0.05	   0.18	   0.13	   0.17	   0.07	   0.21	   0.12	   0.22	   0.10	   0.13	   0.13	  
Facts	  and	  practical	  Knowledge	   0.06	   0.11	   0.10	   0.12	   0.06	   0.07	   0.09	   0.10	   0.11	   0.09	   0.16	   0.09	  
Theories	  and	  Paradigms	   0.23	   0.17	   0.15	   0.12	   0.16	   0.18	   0.07	   0.15	   0.14	   0.24	   0.19	   0.17	  
Teacher	   0.16	   0.23	   0.07	   0.18	   0.10	   0.26	   0.05	   0.04	   0.12	   0.19	   0.09	   0.14	  
Projects/Problem-‐Based	  Learning	   0.07	   0.01	   0.06	   0.04	   0.06	   0.07	   0.13	   0.09	   0.04	   0.04	   0.10	   0.07	  
Written	  Assignments	  	   0.25	   0.07	   0.19	   0.20	   0.19	   0.14	   0.07	   0.15	   0.13	   0.11	   0.41	   0.16	  
Oral	  Presentations	   0.15	   0.07	   0.05	   0.08	   0.10	   0.25	   0.10	   0.04	   0.09	   0.06	   0.09	   0.10	  
MCQ	  Exams	   0.03	   0.02	   0.00	   0.01	   0.06	   0.03	   0.11	   0.00	   0.02	   0.12	   0.02	   0.05	  
#	   1,086	   1,071	   1,880	   1,382	   1,278	   2,118	   2,581	   1,886	   438	   3,092	   1,333	   18,145	  

 

 

 

 

 


